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The purpose of this paper is to emphasize the occurrence of
Cutaneous xanthoma in relation to disease of the liver and to
add to and amplify observations made recently in a group of
fifty-five cases of cutaneous xanthoma of various types which
have been seen at The Mayo Clinic (25, 27). In eight of these
fifty-five cases there was associated disease of the liver, in two
of these cases the hepatic disease being only transitory. A
ninth case, in which the xanthomas were limited to the eyelids,
is included because of the marked pigmentary disturbance seen
in association with hepatic disease. Emphasis will be placed on
one case which presented features described by Burger and
Grütz (4) as hepatosplenomegaly with cutaneous and mucous
membrane lipoidosis.
It should be recognized that cutaneous xanthoma may occur
independent of any hepatic disease and that hepatic disease
(27, 49) may or may not be associated with a hyperlipemia,
with or without cutaneous xanthomas (28). Thannhauser and
Magendantz (43) have recently reviewed the literature on hepatic
disease and xanthoma, and have discussed the chemical aspects
of cholesterol and other lipoid metabolism. Epstein and Green-
span (11, 12), Campana (5), and others (19, 22, 37, 38) have
also emphasized the disturbance in the cholesterol cholesterol-
ester ratio in various types of diseases of the liver. A relative
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and absolute increase in free cholesterol and a hyperlipemia is
seen, especially in cases of obstructive jaundice due to various
causes, which is in contrast to certain types of hepatic cirrhosis
in which there may be a diminution in all of the blood lipoids (5).
The blood cholesterol and cholesterol esters are markedly reduced
in cases of acute atrophy of the liver.
It seems pertinent here to reiterate distinctions between
xanthoma tuberosum and xanthoma disseminatum and to give
the normal values for the various lipoids in the blood and tissues
(cutaneous lesions):
Xanthoma tuberosum is characterized by lesions predominating on the ex-
tensor surfaces, a hyperlipemia, and a very frequent association with severe
cardiovascular disease, especially angina pectoris. Xanthoma disseminatum
(27, 31) is characterized by lesions predominating on the flexural surface, lesions
of the mucous membranes including those of the mouth, pharynx and larynx,
blood lipoids within normal limits, and a very frequent association with diabetes
insipidus and with disease in the vicinity of the pituitary gland or involving the
pituitary gland.
The normal values for blood lipoids in milligrams per 100 c.c. of plasma (27)
are as follows: total cholesterol, 160—200; cholesterol esters, 110—145; lecithin,
200-250; total fatty acids, 335—350 and total lipoids, 500—550. Averaged and ex-
pressed as a percentage of the total lipoids we have: total cholesterol, 34 per cent
(cholesterol esters 70 per cent of the total cholesterol); lecithin, 43 per cent, and
total fatty a'cids 66 per cent. The approximate values for the lipoid content of
normal skin (epidermis and cutis and excluding the subcutaneous layer) are as
follows: total lipoids, less than 3 per cent of the wet weight of the tissue (based
on immediate analysis of adequately large specimens); total cholesterol, traces
to 15 per cent of the total lipoids; and lecithin, traces to 30 per cent of the total
lipOids. The lecithin determinations, either in blood or tissue have occasionally
exceeded the total fatty acids of which they are a part. This is a result of dif-
ferent methods of analysis. The discrepancy is accentuated by multiplying the
phosphatides by the factor 25 to determine the value for lecithin.
There is no variation in the normal lipoid content of the blood at different
ages (9). Moderate elevation of the blood lipoids is found in obesity and in pa-
tients with low basal metabolic rates. The cholesterol tolerance test and the
determination of the iodine number, as concerned with the degree of unsaturation
of the fatty acids, is apparently of little value in regard to cutaneous xanthoma
or other dermatoses (6, 13, 32). These determinations were not made in this
series nor were the phosphatides broken up into component parts, namely, the
monoaminophosphatides (including lecithin and cephalin), and the diamino-
phosphatides, sphingomyelin. Thannhauser and Magendantz (43) have done
this, but sphingomyelin is increased in amount and only plays a prominent rSle
in Niemann-Pick's disease. In none of the cases to be cited was there clinical
or laboratory evidence of Hand-SchillIer-Christian, Niemanu-Pick, or Gaucher's,
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disease. It is important to make complete, and if possible multiple, determina-
tions of all the blood plasma lipoids. Schaaf and others (15, 35, 36) have empha-
sized that the blood cholesterol may be normal, yet there may be a marked
increase in other lipoids, or there may be a significant imbalance between the va-
rious lipoids. This is only true, however, in certain cases of the present series,
even if one interpolates the figures for the various lipoids in terms of Schaaf's
A, B, and C ratios rather than in terms of percentage of the total lipoids as I
have done.
The following nine cases are illustrative of the complexity of
the problem of cutaneous xanthomatosis in relation to hepatic
disease. Only the more important and significant findings are
given:
JUVENILE XANTHOMA
Case 1.—A girl, aged nineteen years, when she was ten years of age had an
attack of jaundice lasting three weeks. Almost immediately thereafter multiple
xanthomatous nodules appeared, beginning at the right heel. At the time of
examination (1932) she presented the typical picture of xanthoma tuberosum
and the knees, heels, and elbows, and tendon sheaths in their vicinity were in-
volved. She also had xanthelasma of the eyelids. General examination gave
essentially negative results. The patient was underweight. The blood sugar
and liver function (bromsulfalein) tests were normal. The blood cholesterol
was 641, fatty acids 653, and total lipoids 1294 mg. per 100 c.c. of plasma, the
cholesterol representing 50 per cent of the total lipoids.
In this case the onset of the xanthoma apparently was pre-
cipitated by an attack of ordinary catarrhal jaundice. No
hepatic disease could be demonstrated at the time of examination.
DISSEMINATE XANTHOMATOSIS
Case .—A man, aged forty-five, was seen at the clinic in 1927 because of
diabetes insipidus and extensive lesions of disseminate xanthomatosis of two
years' duration (case previously reported (14)). There was no evidence at this
time of disease of the liver or cardiovascular system. The patient returned five
and a half years later (1933) and showed evidence of cardiac decompensation with
mitral insufficiency, enlargement of the liver, dye retention (grade 2) and a serum
bilirubin reading of 1.5 mg. per 100 c.c. (delayed reaction). The blood lipoids
were all subnormal in amount except lecithin which revealed a relative increase
as percentage of total lipoids (table 4, case 2 of previous paper (27)). The elec-
trocardiographic report revealed the following: rate 75; sinus rhythm; left ven-
tricular preponderance; electric T wave in derivation 1; diphasic P wave in
derivation III; notched P wave in derivations I, II, and III, and notched QRS
in derivations I, II, and III. The patient died at home two years later, appar-
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ently from cardiac failure. Shortly before death frequent tapping was necessary
because of ascites. Postmortem examination was not performed.
The involvement of the liver in this case was a late mani-
festation and may have been secondary to cardiac decompen-
sation. The blood lipoids remained normal to subnormal in
amount. It seems fair to assume that there was a gradual
extension of the xanthomatous process throughout the body.
Case 3.—A woman, aged forty-eight years, was seen at the clinic in June, 1936,
because of extensive lesions of disseminate xanthomatosis of one year's duration
and diabetes insipidus of six months' duration (table 4, case 3, of previous paper
(27)). This patient has been seen on numerous occasions in the last nineteen
months. At one visit her liver was palpable four fingers below the costal margin;
at this time there was elevation of all the blood lipoids, the cholesterol being 273
and the total lipoids 787 mg. per 100 cc. of plasma. A liver function (bromsulfa-
lein) test was normal. No jaundice was evident clinically. The value for serum
bilirubin was 1.0 mg. per 100 c.c. A month later the blood lipoids were nearly
normal in amount; three months later they were essentially within normal limits
except for a relative increase in lecithin. There was no disturbance in the choles-
terol cholesterol-ester ratio. During this interval the patient was on a diet low
in cholesterol and free of animal fats.
Rather than that the subsequent reduction in the blood lipoids
resulted from the low-fat diet, the transitory hyperlipemia in
this case can more easily be explained on the basis of a transitory
fatty infiltration of the liver in the xanthomatous process, or
possibly as being the secondary result of stimulation of the fat
metabolism hormone of the anterior lobe of the pituitary gland.
(A diet low in fats has little influence on the cutaneous lesions or
the lipoids of the blood in cases of disseminate xanthomatosis,
which is in contrast to the marked involution of the lesions and
reduction in hyperlipemia seen in cases of xanthoma tuberosum).
XANTHOMA DIABETICORUM
Case 4.—A Jewess, thirty years of age, was seen at the clinic in 1923 because
of obesity, diabetes mellitus, and xanthoma. Her father had died of diabetes
and gangrene. The patient had had symptoms of diabetes for only eight months.
She had typical xanthoma diabeticorum of both elbows, and was also found to
have generalized arteriosclerosis, hypertension, chronic cholecystitis, and dia-
betic albuminuric retinitis. The value for blood cholesterol was 425 mg. per 100
c.c., that for blood sugar 0.275 mg. The xanthoma began to involute promptly
under a dietary regimen. The patient died fifteen days after admission from
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acute cardiac failure. Postmortem examination revealed hypertrophy of the
heart (weight 421 gm.), liver (4410 gm.), and kidney (792 gm.), and marked fatty
changes were present. Microscopic studies revealed marked deposits of fat,
especially in cells in the portal areas. There was arteriosclerosis (grade 2) and
atrophy of the pituitary gland. There were no xanthomatous changes in the
latter and there was no evidence of disease of the coronary vessels.
This case again probably illustrates terminal involvement of
the liver in an extensive systemic xanthomatous process.
XANTHOMA TUBEROSUM AND CHOLECYSTITIS
Case 5.—An obese man, aged forty-nine years, was seen at the clinic in April,
1937. He was 5 feet—7 inches (170 cm.) tall and had recently lost 45 pounds
(20.4 kg.) on a diet although he still weighed 245 pounds (111 kg.). One brother
had died of heart trouble. In 1917, following a war injury, a large xanthomatous
nodule developed on the shin. At the time of examination the patient presented
other typical lesions of xanthoma tuberosum which were limited to the extensor
surfaces and to the eyelids. A diagnosis had been made elsewhere of obesity on
an endocrine basis. Roentgenograms of the skull, including the sella tureica,
were negative. The glucose tolerance test was normal. The patient was found
to have cholecystitis and cholecystectomy was advised. No jaundice or enlarge-
mentof the liver was present. He presented some symptoms suggestive of early
angina pectoris. The electrocardiographic findings were as follows: rate 79;
sinus rhythm; inverted T waves in derivation I; notched P wave in derivations
II and III and notched QRS in derivation III and slurred in derivations I and
II. The chemical constituents of blood and tissue are given in table 1. (See
also table 3, case 7 of previous paper (27).) The patient was sent home with
instructions to follow a low-fat diet. He did not adhere strictly to this diet,
however, and on his return five months later there was no change in the xantho-
matous lesions, although the anginal symptoms had subsided. The electrocardio-
graphic findings at this time were: rate 80; ventricular premature contraction;
slurred QRS in derivation I, notched in derivation III; notched P waves in
derivations II and III; inverted T waves in derivation I, and a questionable
lengthening of waves in derivation I.
The first xanthomatous lesion appeared following trauma and
it preceded any history of disease of the gallbladder or liver.
The cholesterol cholesterol-ester ratio was within normal limits.
There was a disproportionate increase in lecithin in the tumor
nodule which might be explained in part by the extracellular
deposits of lipoids seen histologically. The discrepancy between
the lecithin and total fatty acids, which were checked twice,
results from different methods of analysis (27). The older con-
cept of disease of the gallbladder with or without stones as being
a factor in an increase in cholesterol in the blood, or the concept
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of a hyperlipemia or hypercholesterinemia as being a prominent
factor in the production of gallstones, has not been substantiated
by recent investigations (11, 16). In only one other case of the
fifty-five of cutaneous xanthoma in this series was there evidence
of disease of the gallbladder independent of hepatic disease.
This was probably coincidental. It seems permissable to con-
clude that there is no relation between cholecystic disease and
xanthoma.
XANTHOMA TUBEROSUM AND OBSTRUCTIVE JAUNDICE
Case 6.—A woman, aged twenty-nine years, was examined at the clinic in 1931
because of attacks of gallbladder colic of four years' duration. In March, 1931,
she had undergone cholecystectomy and twenty-one stones had been removed.
Because jaundice developed, the wound was opened and bile drainage was estab-
lished. A fistula had persisted. At the time of the patient's examination at the
clinic there was dye retention, grade 4, and the coagulation time was 11 minutes.
At operation a complete biliary fistula was found; this was implanted into the
stomach. The patient was then seen on numerous occasions during the next
three years because of recurrent attacks of jaundice, chills and fever. A repeated
diagnosis of stricture of the common duct with jaundice, cholecystitis, biliary
cirrhosis and hepatitis was made. The value for serum bilirubin varied from 3.1
to 17.0 mg. per 100 c.c. (direct reaction). Various operations were performed,
including reconstruction of the biliary passages and insertion of a split-tube
drain. In January, 1934, hepaticoduodenostomy was performed and a tube to
the outside was inserted. The patient was instructed in regard to duodenal
drainage. In January, 1934, the liver was not large, but the spleen was twice the
normal size. The jaundice had varied in severity. Xanthomatous lesions first
developed in January, 1934, and they involved the eyelids, elbows, hands, ankles,
feet and hips. The creases of the palms were definitely yellow and there was a
diffuse xanthochromia. The value for serum bilirubin at this time was 3.9 mg.
(direct reaction). In January, 1935, the blood and tissue lipoids were as given
in table 1 (see also table 3, case 5 of previous paper (27)). The serum bilirubin
then was 3.1 mg. (direct reaction). Following nineteen duodenal drainages the
patient gained weight and lost most of her icterus. When heard from in October,
1936, she said that the skin of her eyes was yellow at times and that the cutaneous
nodules had practically disappeared; she felt much better and the drainage tube
was still in place. The patient died in November, 1936, at home of pleurisy and
pneumonia.
This case would seem to be one of obstructive jaundice as-
soiated with stricture of the common duct and with secondary
cutaneous lesions of xanthoma tuberosum. The xanthomas
underwent almost complete involution in the course of two
years following apparent improvement in the patient's general
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condition. Elevation of the blood lipoids was not marked in
this case (the patient was underweight) and there was a diminu-
tion in free cholesterol in the tissues. There was a definite
increase over normal of the lecithin (phosphatide) both in the
blood and cutaneous lesions.
TABLE 1
Biochemical studies in xanthomatosis associated with hepatic disease
BLOOD TISSUE
CASE BIOCHEMICAL STUDIES
-
Mg. per Per cent Mg. per Per cent Per cent Per cent
100 cc. of total 100 c c. of total of wet of total
of plasma lipoids of plasma lipoids weight lipoids
4—20-37 9-27-37
—
4-20-37
Total cholesterol 256 32 287 32 1.42 38
Cholesterol esters 194 76 219 76 0.81 57*
5 Lecithin 328 41t 284 32 3.3 89t
Fatty acids 547 68 606 68 2.3 62
Total lipoids 803 893 3.7
Total cholesterol 303 39 2.84 42
Cholesterol esters 2.3 81*
6 Lecithin 446 57t 2.9 431-
Fatty acids 483 61 3.93 58
Total lipoids 786 6.77
--
5-19-37 5-20-37 5-18-37
Total cholesterol 793 44 694 40 4.76 51
Cholesterol esters 463 58* 416 60* 0.9 19
8 Lecithin 903 Sit 1,268 74t 2.6 291-
Fatty acids 990 56 1,019 60 4.51 49
Total lipoids 1,783 1,713 9.27
* Per cent of total cholesterol.
1- Calculated as per cent of total lipoids, but included in fatty acids.
Case 7.—A woman, aged forty-three years, was seen in November, 1927, be-
cause of obstructive jaundice of two years' duration. She had undergone chole-
cystectomy six years previously and 106 stones had been removed from the gall-
bladder. Five years later symptoms of biliary colic developed with jaundice
and, at operation (elsewhere), a stricture was found about the common duct and
a tube was inserted. A year prior to admission yellowish streaks developed on
the palms, and later, xanthomas appeared on the upper eyelids, elbows and heels.
On examination at the clinic the patient was found to have extensive lesions of
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xanthoma tuberosum; in addition, there was very marked involvement of both
palms (fig. 1). A diagnosis of obstructive jaundice due to stricture of the common
duct was confirmed. The van den Bergh reaction was direct, the value for serum
biliruhin being 10.3 mg. The galactose tolerance test was normal. There was
marked enlargement of the liver and the spleen was just palpable. The patient
was underweight and had recently lost 20 pounds (9 kg.). The blood lipoids by
an older method of analysis, in milligrams per 100 c.c. of plasma, were as follows
(the normals being expressed in parenthesis): cholesterol Bloor I, 444 (100—140);
cholesterol Bloor II, 666 (115—180); cholesterol split, 222 (15-40); lecithin, 240
(80—120); fatty acids, 320 (100—130); total fats, 1936 (200—300). Following the
Fm. 1. MARKED XANTHOMATOUS DEPOSITS IN FOLDS OF PALM AND
FINOERS
institution of duodenal drainage there was improvement in the jaundice and par-
tial involution of the xanthomas. A year and a half later the patient wrote
that she was still jaundiced; the cutaneous lesions had undergone involution
leaving superficial scars on the arms, elbows, and knees, and the palms, which
had been stiff and painful, were now supple and free of lesions.
This is another typical case of obstructive jaundice associated
with stricture of the common duct and with secondary cutaneous
xanthoma tuberosum. Again there was involution of the xan-
thomatous lesions following improvement in the jaundice. The
free cholesterol (presumably the split cholesterol) was not in-
creased at the expense of the cholesterol esters, nor was there a
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disproportionate increase in the lecithin (phosphatides). There
was a relative and absolute increase in the total cholesterol as
well as a general hyperlipemia. The marked involvement of the
palms is worthy of emphasis. Xanthomatous lesions in the
palms occurred in the majority of cases in this series, and this
was also true of cases of xanthoma with hepatic disease reviewed
in the literature. Lesions on the palms are also frequently seen
in xanthoma diabeticorum; however, they are relatively infre-
quent in ordinary cases of xanthoma tuberosum without evidence
of disease of the liver or diabetes.
These two cases would correspond to those described by
Thannhauser and Magendantz as xanthomatous biliary cirrhosis.
Weidman and Boston's case presented a biliary cirrhosis due to
carcinoma of the ampulla of Vater. In addition, there were
lesions at the angles of the mouth. This corresponds to Burger
and Grutz's cases of hepatosplenomegaly with cutaneous and
mucous membrane lipoidosis. At postmortem examination in
Weidman and Boston's case xanthomatous deposits were found
in the aorta and in the pulmonary arteries. It is to be anti-
cipated, however, that many cases of xanthoma tuberosum
associated with hepatic disease will also reveal severe cardio-
vascular damage. We cannot agree with Weidman's distinction
between intimal xanthomatosis and ordinary atheroma (45).
Leary (23) would say that this is only a stage in the process of
atherosclerosis. Plewes (30) and Gruenfeld and Seelig (15)
regard the foam cells in atheroma and the xanthoma cells as
being identical. rfhere is an appreciable increase in the blood
lipoids in many cases of angina pectoris and atherosclerosis
(2, 9, 50).
HEPATOSPLENOMEGALY WITH CUTANEOUS AND
MUCOUS MEMBRANE LIPOIDOSIS
Case 8.—A Jewess, aged forty-eight years, came to the clinic in May, 1937,
because of persistent jaundice and a recent loss of 50 pounds (22.7 kg.) in weight.
She had been operated on for gallstones ten years previously, at which time situs
inversus had been discovered. Six years later gallbladder colic developed with
chills, fever and jaundice. At operation2 a stone was found in the common duct.
2 Information furnished through courtesy of Dr. R. B. Bettman, Chicago.
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There was much fibrosis, and perieholecystitis was present. The gallbladder
and common duct were drained. The patient subsequently suffered from further
attacks of jaundice and, after a few months an external biliary fistula developed.
Anastomosis of the fistula with the stomach and gastro-enterostomy were per-
Fio. 2. XANTHOMA AND HEPATOSPLENOMEGALY, SHOWING MULTIPLE XANTHOMA-
TOUS NODULES AND FLAT PAPULES, WHICH APPEAE LIGHT COLORED
IN CONTEAST TO THE DEEPLY JAUNDICED SKIN
formed in June, 1934. In December, 1935, the patient was found to have a stric-
ture of the common bile duet, and eholedoehoduodenostomy was performed and
a catheter was inserted. The jaundice subsided and the catheter was removed
in a month's time and, following this, the jaundice gradually reappeared. On
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various admissions to the Michael Reese Hospital in Chicago the value for blood
sugar varied from 69 to 132 mg. per 100 c.c. and the icterus index from 69 to 108;
the van den Bergh reaction was constantly direct and positive. No special
studies were carried out with regard to the blood lipoids.
About nine months prior to her admission to the clinic the patient first noticed
yellowish plaques developing about her eyelids; nodules then appeared on the
elbows, neck, back and angles of the mouth (fig. 2). There was marked involve-
ment of the palms but not of the soles, and there were distinct plaques in the
commissural fissures of the mouth and also on the right lower alveolar process.
There were no xanthomatous lesions in the pharynx or larynx. A large xantho-
matous plaque was present in the scar from recent drainage of the gallbladder,
but no xanthomatous lesions were seen in the operative scars on the abdominal
wall. Numerous fiat xanthomas were scattered over the trunk and these were a
lighter yellow than the rest of the skin which was deeply jaundiced. There was
no family history of any similar disorder.
General examination revealed situs inversus of the heart, liver and spleen.
The spleen was enlarged, grade 1 and the liver, grade 3. Jaundice, grade 3,
was present. The van den Bergh reaction was direct; the value for serum bili-
rubin was 14.8 mg., and the sedimentation rate was 118 mg. in one hour. The
coagulation time was twelve minutes. A galactose tolerance test and the values
for urea, calcium, uric acid, and sugar in the blood were all within normal limits.
Examination for carotin gave negative results. A moderate degree of secondary
macrocytic anemia was present. Roentgenologic examination revealed small
areas of rarefaction in the posterior portion of the ribs on the left side. Roent-
genograms of the femurs and of the head were negative. Cardiovascular exam-
ination was completely negative; there was no evidence of intermittent claudica-
tion or of any disturbance in the peripheral arteries. The blood and tissue lipoids
are given in table 1.
It was the consensus that the patient had the most extensive lesions of
cutaneous xanthoma that had ever been seen at the clinic in association with
disease of the liver. It was thought that she was suffering from obstructive
biliary cirrhosis as a result of stricture of the common bile duct, and a letter from
Dr. R. B. Bettman confirmed this impression.
A specimen for biopsy was taken from the xanthomatous plaque at the cutane-
ous site of previous drainage of the gallbladder. The histopathologic picture was
that of typical xanthoma and there were many foam cells laden with cholesterol
and cholesterol esters. On closer examination of a frozen section stained with
sudan III (fig. 3e) deposits of lipoid were seen outlining the reticulo-endothelial
system of the skin. Some of the lipoids were deposited in the basal and dendritic
cells of the epidermis; others lay extracellularly or intracellularly in and about
the walls of the smaller blood vessels. Only one or two atypical Touton giant
cells were demonstrable. Nile blue stains revealed a surprising amount of foam-
like cells laden with pink-staining material which resembled neutral fats and free
cholesterol rather than cholesterol esters, a finding which corresponded to the
biochemical analyses. Also present were marked blue-violet stained deposits,
especially in relation to the blood vessels; this was indicative of a deposit of
phosphatides. Paraffin sections stained by the Maersch-Bielschowsky method
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revealed a marked increase in Gitterfasern (lattice fibers), wbich emphasized
involvement of the reticulo-endothelial system (fig. 3b). No changes were
demonstrable in the cutaneous nerves.
FIG. 3. a, Frozen section, lipoids staining black, showing deposits in basal
and dendritic cells in epidermis and about blood vessels; b, Gitterfasern outlining
reticulo-endothelial system and xanthoma cells in skin.
• :
a
I.'
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This case is one of severe obstructive jaundice associated with
stricture of the common duct and very extensive secondary
lesions of cutaneous xanthoma. Both the tuberose and dis-
seminate types were present. There was marked involvement
of the mucocutaneous surfaces and angles of the mouth similar
to that described by Burger and Grütz and which will be dis-
cussed later. Emphasis must be placed on the tremendous in-
crease in lecithin in the blood and the marked increase of free
cholesterol in the xanthomatous tissues.
XANTHOMA PALPEBRARUM (XANTHELASMA) AND
JAUNDICE WITH HYPERPIGMENTATION AND
VITILIGO
Case 9.—A married woman, aged thirty-one years, was seen at the clinic in
June, 1937, because of marked hepatitis with jaundice and increased pigmentation
of the skin, with alternate areas of vitiligo and xanthoma palpebrarum. There
was a history of the gradual onset of painless jaundice which had lasted two years.
One year prior to admission the skin began to become dark in some areas and
lighter in others. The duration of the xanthomas of the eyelids could not be
determined. Wassermann tests had repeatedly been negative. For reasons
unknown to the patient she had been given one injection of neoarsphenamine
during treatment of the hepatic condition, and this had been followed by a severe
reaction, including urticaria, exfoliative dermatitis, and the development of a
deeper jaundice.
Examination at the clinic revealed enlargement of the liver, grade 3, and a
marked degree of jaundice. The skin was deeply pigmented, and there were areas
of vitiligo on the face (fig. 4) and vitiliginous macules about the hair follicles on
the legs. A Wassermann test was very strongly positive; the Kahn and Kline
tests were both 2+. A liver function test showed dye retention, grade 3; the
value for serum bilirubin was 7.1 mg., the van den Bergh reaction direct. Blood
lipoids in milligrams per 100 c.c. on June 25 were as follows: cholesterol 303,
cholesterol esters 152, fatty acids 619, and total lipoids 922. The patient had
secondary anemia which was associated with metrorrhagia, the latter being at-
tributed, perhaps erroneously, to the hepatic disease. It was felt that the
jaundice and enlargement of the liver were on the basis of a primary biliary
cirrhosis. Examination of the urine for arsenic yielded negative results. A
specimen for biopsy from the abdomen failed to reveal any increase in lipoids
in the tissues and proved the pigment to be melanin and not hemosiderin (26).
It seemed that the melanin pigment was being absorbed by chromatophores and
taken back by way of the reticulo-endothelial system into the blood stream as
rapidly as it was formed (29), thus accounting for the vitiliginous areas where
pigment in the epidermis was lacking.
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Following a month's antisyphilitic treatment with mercury succinimidc and
iodides the patient showed definite improvement. A liver function test showed
retention of only grade 2. The blood lipoids on July 21 in milligrams per 100
c.c. were as follows: cholesterol 303, cholesterol esters 126, lecithin 478, fatty
acids 581, and total lipoids 884. The blood lipoids on August 3 were: cholesterol
273, cholesterol esters 152, lecithin 466, fatty acids 628, total lipoids 901. The
hippuric acid test was within the normal range.
FIG. 4. XANTHELASMA OF EYELInS, JAUNDIcE, AND HEPATITIS
Areas of increased melanin pigmentation of the skin arc associated with other
areas of vitiligo.
In this case one was apparently dealing with a primary biliary
cirrhosis in which both syphilitic and arsenical hepatitis could be
considered as contributing factors. There were xanthomas on
the eyelids but none elsewhere. The blood lipoids were only
moderately elevated, but there was a reversal of the normal
cholesterol cholesterol-ester ratio, the free cholesterol predomi-
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nating in most of the determinations. The patient's skin showed
a marked increase in melanin pigmentation associated with ad-
jacent areas of depigmentation. An increase in melanin pig-
mentation in biliary cirrhosis is not uncommon (48) but areas
of vitiigo are most unusual. Despite the usually accepted role
of dioxyphenylalanine (dopa) in relation to melanin pigmentation,
disturbances in the liver and in lipoid metabolism may also be
a factor. There apparently is a close relation between vitamin
A and carotin (21) and between vitamin D and various hormones
in regard to cholesterol and other lipoid metabolism. An in-
crease in melanin pigment in the skin is frequently seen in as-
sociation with various vitamin deficiencies. The relation of
vitamin C to melanin pigmentation and to Addison's disease
must be mentioned (8). The lipochromes and ergosterol have
a cholesterol-like chemical substance (21, 43). Thus an increase
in melanin pigmentation of the skin in association with disease
of the liver, with or without hyperlipemia and cutaneous xan-
thoma, may be anticipated in some cases.
COMMENT ON HEPATOSPLENOMEGALY WITH CUTANEOUS
AND MUCOUS MEMBRANE LIPOIDOSIS
Burger and Grütz reported a most unusual case of hepato-
splenomegaly (3, 4) associated with xanthomas of the skin and
mucous membranes. Urbach (44) placed this case in a separate
group because of the increase in phosphatides and he believed
it belonged between Niemann-Pick's disease and lipoid proteinosis
(51). In a subsequent report, however, Burger and Grütz did
not place so much emphasis on the marked increase in lecithin
and phosphatides; an abstract of this first case and of a subse-
quent one is briefly given:
The patient in Burger and Grütz's (4) first case was a boy of eleven who,
since the first year of his life, had had a few xanthomatous lesions on the cheeks,
extensor surfaces of the arms, knees and sides of the feet, and to a lesser extent
on the palms and soles. The lips and corners of the mouth were involved by
small papules and plaques. The spleen had been enlarged for five years. The
liver was found to be enlarged on examination but there was no evidence of jaun-
dice. There was a definite lipemia retinalis. Blood lipoids were as follows:
total cholesterol 686, cholesterol esters 376, lecithin 1765, total lipoids 9476. Fol-
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lowing a cholesterol tolerance test there was a decrease in the total lipoids in
the blood and a temporary decrease in phosphatides. The cholesterol was not
increased in amount, but more of it appeared in the free rather than in the com-
bined form. Several specimens taken for biopsy in most instances revealed very
few foam cells. Touton giant cells could not be demonstrated. The reticulo-
endothelial system was outlined by deposits of lipoids, and in one specimen large
cells resembling those seen in Niemann-Pick's disease were seen, which is in
contrast to the smaller, characteristic foam cells seen in ordinary xanthomas.
On the basis of staining reactions to Nile blue and the character of the cells,
the authors felt that they were dealing with deposits of phosphatides. The ab-
sence of double refractile bodies on polariscopic examination tended to confirm
this.
In the subsequent report, detailed studies of the blood lipoid carried out over
a period of a year revealed the lecithin content to vary from 20 to 60 per cent of
the total lipoids. Free cholesterol predominated over cholesterol esters. Fol-
lowing a low-fat diet the blood cholesterol became normal and there was a marked
reduction in the total lipoids. Lecithin did not drop as promptly. The liver
and spleen were no longer palpable. A specimen for biopsy of an involuting lesion
revealed a mantle of lipoids about the blood vessels. Lipoids in the blood of
the father and mother were normal.
In Burger and Grutz's (4) second case the patient was fifty-three years old.
This patient had had obstructive jaundice and an enlarged liver and spleen and
extensive xanthomatous lesions subsequently developed on both elbows, in the
axillary folds, on the palms, and on the mucous membranes of the gums, at the
angles of the mouth, and on the cornea of the eye. The blood lipoids were:
total cholesterol 2575, free cholesterol 1444, cholesterol esters 1131, lecithin 3045
(52 per cent of the total lipoids), and total lipoids 5872.
Similar cases to these two, with or without jaundice, have
been described (43). Weidman and Boston's (45) case probably
belongs in this group, although the evidence is not complete
since only the blood cholesterol was determined. The distin-
guishing features of our case 8 and of the two cases described by
Burger and Grütz (4) were the marked increase in the blood
lipoids and the imbalance between the different lipoids (especially
the increase in the free cholesterol and lecithin) and the as-
sociated lesions of the mucous membranes, especially at the
angles of the mouth. The cutaneous lesions predominated on
the extensor surfaces but were also found on the flexor surfaces.
Despite the involvement of the face, flexor surfaces, and mucous
membranes, these cases should not be confused with those of
xanthoma disseminatum. In none of the cases just cited was
there any evidence of diabetes insipidus, involvement of the
pituitary gland, or of Hand-Schüller-Christian disease. Nor did
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these cases present the features of Gaucher's or Niemann-Pick's
disease. Only further observations will determine whether they
warrant separate classification and sharp differentiation from
other cases of xanthoma and hepatic disease.
MULTIPLE XANTHOMATOSIS AND HEPATIC DISEASE
The findings in other cases of xanthoma with jaundice become
more complex, but to my mind simply represent an extension of
the process throughout the various organs of the body. Thus
Weidman and Freeman's (46) case, in which a child nine years
old had an attack of jaundice, an enlarged liver and an injury to
the skull followed by symptoms of diabetes insipidus and later
by the development of extensive xanthoma tuberosum and also
xanthoma disseminatuxn, illustrates the rare combination of these
two forms. The value for blood cholesterol was 379 mg. per
100 cc. At necropsy the skull, brain, pons, pituitary, liver and
spleen all showed xanthomatous changes. This case was later
classified as one of Hand-Schüller-Christian disease. Weidman
and Stokes' (47) case presented a similar picture. Chanutin
and Ludewig (7) reported a toxic arsenical hepatitis in a man
aged forty years, followed by extensive cutaneous xanthoma;
there were rarefied areas in the skull, marked hyperlipemia,
and failure to respond to dietary or other therapeutic meas-
ures. Thannhauser and Magendantz (43) would group cases
of Hand-Schuller-Christian disease with those of disseminate
xanthomatosis, but it seems more logical to associate the two
conditions on the basis of an occasional common involvement of
the pituitary gland, as has occurred in most of the reported
cases of Hand-Schüller-Christian disease associated with cu-
taneous xanthoma (33, 34). The picture of Hand-Schüller-
Christian disease involving primarily the skeletal system can
occur independent of diabetes insipidus or other evidence of
pituitary disease or of cutaneous disease (20).
PATHOLOGY
In all our eight cases, typical xanthoma cells, or foam cells,
were demonstrable in sections of the skin. In some instances
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there were many Touton giant cells; in others (case 8), only a
few immature Touton giant cells were demonstrable. On the
basis of a correlation of the clinical, histologic, and chemical
findings on examination of the blood and tissue (cutaneous
lesions) made simultaneously, there seems a definite tendency
for an increase in free cholesterol to be found in the tissues when,
clinically, the lesion is undergoing involution as a result of treat-
ment or when fibrosis and extracellular deposits of lipoids are
encountered histologically. An inflammatory leukocytic in-
filtrate occurs only in cases in which there is secondary infection,
the result of pruritus with subsequent excoriation, or when the
lesions are undergoing involution. Thus a lesion of xanthoma
diabeticorum in the early stage, before any insulin or dietary
measures have been employed, does not differ histologically
from one of ordinary xanthoma tuberosum, although biopsy of
lesions regressing under treatment, when associated with hepatic
disease or with diabetes, will show most of the lipoids deposited
both intracellularly and extracellularly, outlining the reticulo-
endothelial system (4, 27). The etiologic role played by trauma
(42) is not a constant one, as exemplified in case 8 in which
cutaneous xanthoma developed about the site of drainage of the
gallbladder but did not develop in previous operative scars.
Further observations confirm the previous statement that various
differential stains are not to be relied upon as against quanti-
tative chemical analysis for the determination of the types and
amounts of various lipoids present.
My observations do not permit analysis of the pathologic
changes in xanthomatous involvement of the liver. Thann-
hauser and Magendantz (43) emphasized the fact that xan-
thomatous changes in the walls of the larger bile ducts result
eventually in biliary cirrhosis.
]TIOLOGY
It is almost certain that the liver plays a definite rOle in lipoid
metabolism, as exemplified in the cases in this study, in the
majority of which cutaneous xanthomas were secondary to
hepatic disease. On the other hand, in the majority of a total
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of fifty-five cases of cutaneous xanthomas that have been studied
(25, 27) there was no clinical or laboratory evidence of hepatic
disease or of any imbalance of various lipoids even after pro-
longed periods of observation. These observations do not tend
to support Bloch and Schaaf's contention that an imbalance
between various lipoids can explain all cases of xanthomatosis,
or to quote Schaaf (36), that "a disturbance in lipoid metab-
olism caused by loss of a particular liver function (regulation
of the concentrations of fat-emulsifying agents) is of decisive
significance."
Mention must be made of a "lipocaic" hormone (10) in the
pancreas which is concerned with fat metabolism and which
prevents fatty degeneration of the liver after removal or atrophy
of the pancreas. When hepatic insufficiency and degeneration
result from pancreatic lithiasis or insufficiency, feeding of choline
or lecithin in large amounts, or of raw pancreas, appears to have
beneficial effects (40). Conversely, an increase in blood lipoids,
especially lecithin, is attributed by some to failure of a hepatic
esterase (41) to metabolize these products. Very recently
Huber, Broun and Casey (18) have shown that feeding of "lipo-
caic" to rabbits that are on a high cholesterol diet will prevent
the usual rise in blood cholesterol and the development of athero-
sclerosis. This hormone should be tried out in the treatment
of patients with xanthomatosis, especially those with hyper-
lipemia and with evidence of disease of the liver or cardiovas-
cular system. The increase in free cholesterol in hepatic disease
is attributed to a lack of the cholesterol esters (combined
cholesterol) necessary to transport these products or simply to
retain bile constituents in blood. The picture is further com-
plicated by the definite role that the pituitary gland, or disease
in its vicinity, apparently plays in certain types of xanthomatosis,
(1, 17, 24), especially Hand-Schüller-Christian disease and
disseminate xanthomatosis of the skin. A fat metabolism hor-
mone of the anterior lobe of the pituitary gland has possibly
been demonstrated (1). Siemens (39) advanced the concept of
cholesterinophilia, or a special cell affinity for cholesterol, which
would explain cases of disseminate xanthomatosis in which the
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blood lipoids are within normal range; this, however, does not
account for the hyperlipemia seen in practically all cases of
xanthoma associated with hepatic disease. Many patients with
cutaneous xanthoma tuberosum show a marked lipemia without
evidence of hepatic, pituitary, cardiovascular, renal, or other
systemic disease.
Thannhauser and Magendantz (43) would explain xanthoma on
the basis of the active production of various lipoids in foci of xan-
thomatous cells in different parts of the body. This, however, is
inconsistent with cases of cutaneous xanthoma without evidence
of systemic disease in which the few cutaneous lesions present
would not account for the marked hyperlipemia, or the reported
cases of marked hyperlipemia without cutaneous or systemic
evidence of xanthoma (28, 49). Furthermore, the histopatho-
logic picture in the skin and internal organs is that of a storage
phenomenon by the cells of the reticulo-endothelial system.
There is no evidence of true neoplasm or tumor formation with
mitosis; and no destruction of adjacent structures except as the
result of pressure. Trauma appears to play a minor role in the
production of cutaneous xanthoma. The older concept of a
hypercholesterinemia fails to explain many cases of cutaneous
or systemic xanthomatosis in which there is no increase in the
blood lipoids.
The etiology of cutaneous or systemic xanthomatosis remains
to be determined. I still feel that no one theory satisfactorily
explains all the different forms of cutaneous xanthomatosis.
SUMMARY AND CONCLUSIONS
Cutaneous xanthomas are not uncommonly seen in association
with hepatic disease, especially in cases of obstructive jaundice
associated with stricture of the common duct, whether of in-
flammatory or neoplastic origin. The cutaneous xanthomas are
usually secondary to the hepatic disease. These xanthomatous
lesions appear light yellow in contrast to jaundiced skin. Despite
marked evidence of hepatic damage, as evidenced by clinical
observations and liver function tests, the normal ratio between
cholesterol and cholesterol esters frequently remains undisturbed.
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There may be no relative or absolute increase in free cholesterol.
A relative or absolute increase in phosphatides (lecithin) is
likely to occur, and there is a definite hyperlipemia.
Attention is called to hepatosplenomegaly with cutaneous and
mucous membrane lipoidosis which was described by Burger and
Grütz (4). In this condition there is a tremendou hyper-
lipemia, with or without jaundice, and lesions are present on the
mucous membranes which must be distinguished from those of
xanthoma disseminatum. There frequently is a marked increase
in free cholesterol and also in lecithin, both in the blood and
tissue lipoids.
In practically all cases of hepatic disease associated with
cutaneous xanthoma, palmar lesions are present. Disturbances
in melanin pigmentation of the skin may also be encountered.
Hyperlipemia, carotinemia, xanthosis, or xanthochromia, and an
increase in the concentration of bilirubin in the serum do not
necessarily parallel or correspond to one another. Cutaneous
xanthomas associated with hepatic disease may undergo in-
volution as the condition of the liver apparently improves. The
histopathologic picture of cutaneous xanthoma is typical if a
specimen is taken for biopsy before involution has begun and
providing the lesion has not been subject to secondary changes
resulting from the pruritus or infection which so frequently
accompanies obstructive jaundice of any type.
Nine cases of cutaneous xanthoma in which there was evidence
of past or present disease of the liver have been briefly cited and
discussed in the hope that the findings may be of value in the
future when more is known about lipoid metabolism and xan-
thoma in general. The newer etiologic concepts in regard to
xanthomatosis and lipoid metabolism are considered. It seems
probable that the different forms of cutaneous xanthoma are
dependent on multiple and different etiologic factors.
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DISCUSSION
DR. ERIcH URBACH, Vienna: I appreciate very much the work of Dr. Mont-
gomery and also the papers he wrote last year. I know the cases of Michelson,
Dr. Stokes, Dr. Fred Wise and Dr. Rein and others and I can say that the clinical
and chemical investigations here in the United States in these cases are now
better than those done in Europe. I cannot say very much about the paper by
Dr. Montgomery because if I went into this in detail it would take too long. The
lipoid disturbances will be one of the chief subjects of interest at the next Inter-
national Congress in New York. But the case Dr. Montgomery presented can
never be a lipoid proteinosis because the clinical and histologic pictures are quite
different. The chemical investigations are of course very important, but from
them alone you cannot make a diagnosis; it is always necessary to pay attention
to the clinical picture (lipoid infiltration of the mucous membranes of the mouth
are in this case lacking) and the histology (you will never find foam cells in lipoid
proteinosis).
DR. HERMAN SHARLIT, New York City: I think we are indeed indebted to Dr.
Montgomery for these extensive and precise studies on xanthoma cases. I want
to say just one word on our chemical approach to the studies of the lipoids in the
blood. For myself, I am satisfied that we have gone as far as we can in the
elucidation of the pathogenesis of xanthomata by the method of determining the
absolute measure of the lipoid fractions of the blood. I think Schaff had the
same point of view when he attempted to study and interpret the lipoid fractions
in terms of their significance as a colloidal system. One cannot get away from
the thought that the status of the lipoids in the blood is an important factor in
setting the stage for precipitation of lipoids in the tissues. Schaff has attempted
to interpret the absolute measures of the lipoid fractions in blood in a way to
reveal their stability as a colloidal system. His studies have led him to set up
a "ratio of stability" or equilibrium which ratio is essentially that of the mgs.
per cent of cholesterol ester to lecithin expressed as organic phosphorus. If this
approach will lead to a more revealing understanding of the problem in xanthoma-
tosis, it seems to me that an attempt should be made to study blood lipids directly,
in terms of colloidal systems rather than to try to infer by indirection the colloidal
status as does Schaff. I feel certain that such direct studies can be made.
DR. FRED D. WEIDMAN, Philadelphia: Dr. Montgomery's last sentence im-
pressed me particularly, namely, that there is no single etiology for xanthoma.
In the final analysis, xanthomatosis is nothing more nor less than an analogue of
fatty infiltration. In the latter we know that there is not any single etiology.
Overfeeding can cause obesity, while in other cases restriction of fats will not
decrease obesity. That is, it is not all a story of circulating fats. In the animal
body there are such things as thresholds,—among them for fat. The adrenal
gland, for example, normally contains lipoid substances. So does the liver and
even the prostatic cell. Under circumstances of disease you can likewise have
the thresholds of the cells lowered and thus the appearance of the xanthoma cells.
The Germans use the term predisposition to express this. In other words, every
case of xanthoma has to be judged on its own merits, i.e. depending on attendant
circumstances, and much of the confusion in our understanding of the etiology
of xanthomatosis is due to our attempts to force every case of xanthomatosis or
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lipoid disturbance into the same category. Certain it is that there are local
xanthomatoses such as Stewart has described around old foci of fatty infiltration,
and the possibility of this factor, too, must be kept in mind in appraising the
pathology of a case of xanthomatosis. An example was shown on the screen today
of a xanthoma around an old laparotomy'scar; young connective tissue cells have
a lower threshold than older cells (experimental xanthoma can be produced in
rabbits by seta soaked in turpentine,—the classical experiment of Anitschkow).
In our present state of knowledge, then, it is impossible to construct any
strict classification,—temporary ones are only justified for working purposes.
Urbach's classification goes a long way in setting up pegs on which we can hang
this and that case until the time arrives when we have more material to work
with in physiological chemistry, so that we can construct the etiological classifica-
tion which is the ideal one.
Da. S. WILLIAM BECKER, Chicago: I want to say just a few words about a case
of xanthoma tuberosum, with a very high blood fat. The patient was placed on
lipocaic with no other treatment, that is, no dietary regime. The blood fats
have come down appreciably. As yet there is no change in the lesions.
DR. DONALD M. PILLSBURY, Pililadelphia: Dr. Montgomery's paper is an ex-
tremely fine example of the clarification of the problem of xanthoma which has
been brought about in recent years. The chemical side of the various lipid dis-
turbances is difficult for those of us who are not chemists to understand and retain
in orderly fashion, but this is simply a reflection of the complexity of the problem.
It is to be hoped that further work will, however, lessen the number of sub-groups
of xanthoma and render the classification more workable.
I think that all of us are impressed by the extreme general disturbances of
lipid metabolism in which a greater portion of the skin is unchanged, and its
function hardly affected. It seems apparent that xanthoma is only a dermato-
logic condition by accident of a purely extraneous lipid deposition. I should like
to point out that little attention has been paid to the intrinsic lipid metabolism
of the skin itself, and that a considerable gap exists in our knowledge of this.
Koppenhoefer has recently published a most interesting study in the Journal of
Biological Chemistry in which he demonstrates that in the more physiologically
active portions of the skin there is a fairly constant ratio between cholesterol
and its esters, and the phospholipids. As one approaches the surface of the skin,
however, the amount of cholesterol increases and that of the phosopholipids de-
creases. We know little concerning the significance of intrinsic disturbances of
the lipid metabolism of the skin, if they do occur, and it seems to me that this
offers a most promising field for study with competent technical aid.
DR. HAMILTON MONTGOMERY: I am in agreement in general with the points
brought out in the various discussions, and that it is important to distinguish
between the case of hepatosplenomegaly with cutaneous and mucous membrane
lipoidosis, which simulated those described by Burger and Grütz, and cases of
lipoid proteinose. Thannhauser has recently classified cases of lipoid proteinose
of Urbach with disseminate xanthomatosis.8 It is true that both conditions have
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xanthomatous lesions of the mucous membranes of the mouth, but the cutaneous
lesions are quite different from each other, both in their clinical and in their
histologic appearance. In lipoid proteinosis there is, moreover, a very definite
disturbance in the metabolism of lecithin (phosphatids). I recently saw a pa-
tient fulfilling all the requirements of lipoid proteinose of Urbach in whom there
were lesions on the elbows and elsewhere on the body resembling neurodermite
and xanthomatous lesions of the mucous membranes of the mouth, including the
pharynx. The blood lipoids were not increased but 79 per cent of the lipoids of
a lesion in the skin were in the form of phosphatids. This case will be reported
later.4 In regard to the use of Dragstedt's lipocaic hormone, I am glad to hear
that Dr. Becker was able to obtain a diminution of the blood lipoids in his case,
and in time if the xanthomatous lesions are not fibrotic they should gradually
begin to involute. If the recent experimental work of Huber, Broun and Casey
of feeding lipocaic to rabbits and preventing atherosclerosis is substantiated, then
the use of this hormone by mouth may prove effective in reducing the hyperlipe-
mia which is present in a great many cases of angina pectoris and occlusive vas-
cular diseases of the extremities, and thus may inhibit the development of these
conditions.
4Montgomery, Hamilton and Havens, F. Z.: Xanthomatosis. IV. Lipoid pro-
teinosis (phosphatide lipoidosis). Arch. Otolaryngol. (In press.)
